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Vehicle routing problem of refined oil secondary distribution considering
unloading sequence constraints
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(1. School of Information, Beijing Wuzi University, Beijing 101149, China; 2. Experimental Teaching Center, Beijing
Wauzi University, Beijing 101149, China; 3. School of Management Engineering, Capital University of Economics
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Abstract: The vehicle routing problem of refined oil secondary distribution with unloading sequence constraints is
studied. Multi-compartment oil tankers with limited capacity are used to transport multi-types refined oil to gas stations
from oil depot. Each compartment can load only one type of refined oil and the unloading sequence of each type of oil
is fixed. Given the demand of each gas station for every type of refined oil, assuming that the demand for one type of
refined oil from each gas station can only be served by one vehicle, to minimize the total costs including the fixed costs
and transportation costs of the distribution vehicle, a mixed integer programming model is established, and a self-adaptive
large neighborhood search heuristic (LNSH) algorithm is developed for solving the model. The effectiveness of the
algorithm is verified by simulations and analysis on multiple scale of instances. The experimental results show that
using the LNSH algorithm, the global optimal solutions of small size examples can be found with higher probobality; the
approximate optimal solutions of middle and large scale examples can be obtained quickly, and the approximate ratio is
no more than 1.2. The model and the algorithm can provide theoretical basis and decision support for oil companies to
develop refined oil secondary distribution schedules.

Keywords: refined oil secondary distribution; compartment transporttion; unloading sequence constraint; vehicle routing

problem; mixed integer programming
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11 501.31 8.89 504.34(1.01) 506.59 (1.01) 3.00
12 523.00 2091 523.00 (1.00)* 525.68(1.01) 2.99
13 661.90 36.97 662.27 (1.00) 664.17 (1.00) 3.15
15 789.17 149.72 797.68 (1.01) 800.23 (1.01) 347
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P-n16-k8 16 940.02 1341.25 1128.17 (—15.9 %) 1218.135(—9.2 %) 1266.11 (—5.6 %) 1.20
P-n20-k2 20 1190.66 1673.26 1396.03 (—16.6 %) 1501.553 (—10.3 %) 1582.91 (—5.4 %) 1.17
P-n23-k8 23 1228.63 1734.03 144211 (—16.8 %) 1487.748 (—14.2 %) 1594.16 (—8.1 %) 1.17
B-n31-k5 31 1184.30 1723.59 1415.61 (—17.9 %) 1593.2(—7.6 %) 1676.55 (—2.7 %) 1.20
A-n36-k5 36 2188.81 2811.37 2456.66 (—12.6 %) 2622.32(—6.7 %) 2778.1 (—1.2%) 1.12
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P-n50-k8 50 3364.97 3956.35 3769.27 (—4.7 %) 3796.2 (—4.1 %) 3813.39 (—3.6 %) 1.12
A-n55-k9 55 - 5081.61 4672.04 (—8.1%) 4892.639 (—3.7 %) 4998.55 (—1.6 %) -
P-n60-k10 60 - 5213.49 4849.84 (—7.0 %) 4873.826 (—6.5 %) 4916.93 (—5.7 %) -
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P-n70-k10 70 - 6183.55 5754.6 (—6.9 %) 5843.385 (—5.5 %) 5946.91 (—3.8 %) -
P-n76-k4 76 - 6559.94 6251.27 (—4.7 %) 6326.011 (—3.6 %) 6399.93 (—2.4 %) -
A-n80-k10 80 - 6851.63 6413.57 (—6.4 %) 6556.106 (—4.3 %) 6660.63 (—2.8 %) -
P-n101-k4 101 — 7137.87 6517.46 (—8.7 %) 6754.465 (—5.4 %) 6880.03 (—3.6 %) -
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